Abstract-According to the Efficient Market Hypothesis (EMH), a stock's return is indifferent to a given trading day. But the day of the week effect phenomenon produces a different return for each day in the week. This is an abnormal return which can affect investors in deciding an investment strategy and portfolio management. This study examines the day of the week effect on stock market returns and the volatility of the Stock Exchange of Thailand (SET) index in order to know whether this anomaly exists or not. 
I. INTRODUCTION
An interesting area of research related to stock market returns is the presence of calendar anomalies. In recent years the testing for market anomalies on stock returns has become an active field of research in empirical finance. Calendar effects are cyclical anomalies on returns in the financial market, where the cycle is based on the calendar. The most important calendar anomalies are the January effect and the day-of-the-week effect. The January Effect (also known as the turn-of-the-year effect or the January anomaly) was first observed in 1983 by Keim [19] . He noted that the average risk-adjusted return for a portfolio of small firms' stocks is large in January and much smaller for the rest of the year. The January effect is said to affect small caps more than mid or large caps.
The day-of-the-week effect (also known as the weekend effect) refers to the tendency of stocks to exhibit relatively large returns on Fridays compared to those on Mondays. The studies on day-of-the-week effect have been ongoing since 1930 when Kelly [1] revealed the existence of a Monday effect on the US markets where the returns turned out to be negative. The day of the week patterns have been Graduate School of Information TechnologySiam University Bangkok 10163, Thailand investigated extensively in different markets [2] [3] [4] [5] [6] [7] . The average daily return of the market is not the same for each day of the week. The day of the week effect phenomenon resulted in a different return for each day of a week. This phenomenon of return can affect investors in deciding investment strategy, portfolio selection, and profit management.
There are some researches on the day-of-the-week effects for the Stock Exchange of Thailand. Their findings support the notion that stock returns depend on the day of the week. But there are different day of the week patterns. Some researches results indicated that the returns are negative, on average, on Monday [4] [5] , and other indicated that Monday has a significant positive return on average [6] . The purpose of this research is to present evidence on the day-of-the-week effects for the Stock Exchange of Thailand by applying a prediction function to each day in a week and evaluating the percent of error. The important factors that were used to forecast the SET index in the prediction function [15] include the Dow Jones (New York), the Nikkei (Japan), the Hang Seng (Hong Kong) and the Minimum Loan Rate (MLR) from the Bank of Thailand. The tuning coefficients of each factor in this research were calculated by using the two-membered Evolution Strategies (ES) technique.
The remainder of this paper is organized as follows. Section 2 provides a brief description of the Stock Exchange of Thailand. Section 3 explains the data collected and the methodology utilized. The empirical findings are reported in Section 4, and the final section provides a summary of the paper. [8] [9] [10] [11] [12] [13] [14] [15] . Since countries are linked together, movement on one stock market may have an impact on other stock markets. Naturally, the Thai stock market has unique characteristics, so the factors influencing the prices of stocks traded in this market are different from the factors influencing other stock markets [14] . An example of factors that influence the Thai stock market are foreign stock indexes, the value of the Thai Baht, the price of oil, the price of gold, the Minimum Loan Rate (MLR) and many others [8, 9, 10, 11, 12, 13] . There were some researchers that used these factors to forecast the Stock Exchange of Thailand (SET) index such as Tantinakom [8] who used trading value, trading volume, interbank overnight rate, inflation, net trading value of investment, value of the Thai Baht, price earning ration, the Dow Jones index, the Hang Seng index, the Nikkei index, the Straits Times Industrial index and the Kuala Lumpur Stock Exchange Composite index. In 2000, Khumpoo [9] used the Dow Jones index, the price of gold, the Hang Seng index, the exchange rate of the Japanese yen and the Thai baht, the Minimum Loan Rate (MLR), the Nikkei index, the price of oil, the Straits Times Industrial index and the Taiwan weighted index. In 2004, Chotasiri [10] used the interest rate of Thailand and the USA, the exchange rate of USD, JPY, HKD and SKD, the stock exchange indices of USA, Japan, Hong Kong and Singapore, the consumer price index, and the price of oil. In 2005, Chaereonkithuttakorn [11] used United State stock indices including the Nasdaq index, the Dow Jones index and the S&P 500 index. In 2005, Rimcharoen et al. [12] used the Dow Jones index, the Nikkei index, the Hang Seng index, the price of gold and the Minimum Loan Rate (MLR). In 2007, Worasucheep [13] used the Minimum Loan Rate (MLR), the exchange rate of the Thai Baht and the US dollar, daily effective over-night federal fund rates in the USA, the Dow Jones index and the price of oil. In 2008, Chaigusin et al. [14] used the Dow Jones index, the Nikkei index, the Hang Seng index, the price of gold, the Minimum Loan Rate (MLR) and the exchange rate of the Thai Baht and the US dollar. The common factors that researchers used to predict the SET index are summarized in table I.
II. BACKGROUND ON THE STOCK EXCHANGE
In 
where (t) is today and (t-1) is yesterday.
They have eventually found that the SET index can be adequately explained by only two major factors, the Hang Seng index and the MLR as shown in (3) and the graph as shown in Fig. 1 . Fig. 4 . The proposed method applied the (1+1) Evolution Strategies [16, 17] in the coefficient tuning process, and training and testing the data were done for each individual day of the week. The intention of the research was to find patterns of the SET index movement that was possibly influenced by the day of the week.
Evolution Strategies (ES) was introduced by Rechenberg [18] . Similar to Genetic Algorithms, Evolution Strategies (ES) are algorithms which imitate the principles of natural evolution as a method to solve parameter optimization problems. The concept is to use the principles of organic evolution processes as the rules for optimum seeking procedures. The (1+1)-ES is a simple mutation-selection scheme called two-membered ES. It is based upon a "population" consisting of one parent individual (a real valued vector), and one descendant, created by means of adding normally distributed random numbers with identical standard deviations. The resulting individual was evaluated by a fitness function and compared to its parent, and the better of both individuals survives to become the parent of the next generation, while the other one is discarded.
This research used the Mean Squared Error (MSE) as a fitness function in order to minimize the error of fitness between the prediction function and actual value as shown in (6) . (6) where g (t) is an actual value.
f (t) is a forecasted value n is the number of data points.
In controlling the search strategy, an adjustment of the standard deviation was considered and taken from the ratio of the better individual during the evolution process, referred to as the 1/5 success rule [18] as shown in (7).
This research used the Mean Absolute Percentage Error (MAPE) to measure the error, which is the difference between the forecasted value and actual value. MAPE expresses the error as a percentage. MAPE is commonly used in quantitative forecasting methods because it produces a measure of relative overall fit. The absolute values of all the percentage errors are summed up and the average is computed. The MAPE function as shown in (8) . (8) where g (t) is an actual value.
IV. EXPERIMENTAL RESULTS
In this experiment, the coefficients of (5) were computed using Evolution Strategies for 34,000 times on each individual day of the week. The lowest MAPE at each level of a 0 (weight of SET index (t-1) ) from 0.01 to 1.06 were selected as shown in Fig. 5 . And at each level of a 0 from 0.91 to 1.04 were selected as shown in Fig. 6 . In Fig. 5 , the MAPE of each individual day is nearly the same for almost every level of a 0 from 0.01-1.06. But Fig. 6 shows that at the finer scale of a 0 from 0.91-1.04, Monday has the highest MAPE and Friday has the lowest MAPE.
This study also tested the prediction function on all days in a week (Monday through Friday denoted as "Mon-Fri" in the figure) . The result was compared to each individual day of the week as illustrated in Fig. 7 . The MAPE from the test on all days in a week is in the middle of the graph, which indicates the average error. Therefore, it can be concluded that the prediction error on Monday is higher than average, on Tuesday and Wednesday the prediction errors are almost equal to the average and on Friday and Thursday the prediction errors are lower than the average. The details of data used to plot the graphs in Fig. 5-7 
V. CONCLUSION
The primary objective of this paper was to investigate the day-of-the-week effect on stock market returns and the volatility of the Stock Exchange of Thailand (SET) index for the period from 4 January 2005 to 31 March 2009, 1040 days in total. The analysis was conducted by applying Evolution Strategies. The results provide empirical evidence that the day-of-the-week effect was present in the Stock Exchange of Thailand (SET) returns data during the investigated period.
In this research, prediction functions were employed to predict the SET index on Monday, Tuesday, Wednesday, Thursday and Friday. The results show that the percent of error is highest on Monday and lowest on Friday. Thus, it can be concluded that the Day-of-the-Week had a significant effect on the Stock Exchange of Thailand index during the investigated period. Since this study provides evidence of the day-of-the-week effect on the Thai stock market, therefore it can be used by investors, in addition to other stock market analysis tools, to maximize their expected return by exploiting calendar anomalies in their portfolios as well as to forecast stock market trends, which can help them in their decision making process.
